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METHOD AND SYSTEM FOR MULTI-AXIS BEAMBLOCK TRAY 
FOR MULTIPLE DEFINING HEADS 

FIELD OF THE INVENTION 

The present invention relates to the field of radiation oncology and more 
specifically to a beamblock tray that can be used in multiple types of defining heads, and a 
coding system that ensures proper orientation of the tray. 

BACKGROUND OF THE INVENTION 

Medical linear accelerators can be used to generate x-ray radiation for the treatment 
of cancer. While x-ray radiation can help to arrest or reverse the progression of cancer, x- 
rays are also capable of damaging healthy tissue. Therefore, during the course of radiation 
therapy, it is important to minimize the amount of radiation delivered to healthy tissue 
surrounding the cancerous tumor. Figure 1 is a simple diagram of a medical linear 
accelerator 10. A defining head 12 is coupled to a supporting gantry 14. The defining head 
14 holds an x-ray source 16 which is coupled to a beamblock tray 18. The beamblock tray 
is coupled to a control console 20 which includes software for providing a particular 
treatment plan for a patient. 

One way to precisely shape the x-ray beam is to mount the beamblock tray 18 in 
between the x-ray source and the patient. X-ray impermeable shielding (not shown) can be 
molded into precise shapes and mounted onto the beamblock tray 18. In turn, the 
beamblock tray 16, together with the shielding, is mounted on the "defining head" of the 
medical linear accelerator. In this way, x-ray radiation is delivered to the target tissue while 
minimizing the amount of radiation reaching neighboring tissue. This is a well-established 
method of shaping the x-ray beam. 



Figure 2 illustrates a conventional beamblock tray 18. The conventional beamblock 
tray 18 includes a coded connector 102 which is inserted in a slot of the defining head 
which allows the beamblock tray 18 to be utilized in a particular orientation. Software 
within the control console 20 (Figure 1) provides the support for the coding scheme. The 
coded connector 102 in a preferred embodiment is a resistor pair combination which 
defines the treatment for a particular patient which is to receive the radiation. 

Over the past 20 years, many new features have been introduced into the design of 
medical linear accelerators. As a consequence of these improvements, it has been 
necessary to make changes to the defining head, including the orientation of the slots in 
which the beamblock trays are inserted. As a result, radiation clinics that have been 
operating linear accelerators for several years may have some linear accelerators with one 
slot orientation and other linear accelerators with a different slot orientation. This can 
create a problem when a patient has to be treated on more than one linear accelerator 
(which might occur because of scheduling constraints, for example). In such cases, the 
clinic staff must prepare two beamblock trays — one for each slot orientation — to ensure 
that the beam field is correctly shaped in all of the linear accelerators. The disadvantages of 
preparing two trays are (a) the cost of the extra beamblock tray, (b) extra preparation time 
required by the clinical staff, (c) extra material involved in preparing the shielding, and (d) 
extra storage space for the second tray. 

Accordingly, what is needed is a system and method for overcoming the above- 
identified problems. The present invention addresses such a need. 

SUMMARY OF THE INVENTION 

A beamblock tray for use with multiple defining heads within a medical linear 



accelerator is disclosed. The beamblock tray comprises a tray portion, and a plurality of 
coded connectors coupled to the tray portion The tray portion can be inserted into a 
defining head in a plurality of directions based upon the plurality of coded connectors. 

A system and methVd in accordance with the present invention utilizes a plurality of 
coded connectors that can be Osed to identify a patient. In addition, the connectors and 
mounting flange are such that pefrnit* tfce tray to be inserted a plurality of directions. 
Finally, a coding system is provi^V^rfet prevents radiation from being delivered if the tray 
is oriented correctly. A dual axis beamblock tray in accordance with the present invention 
circumvents this problem by a counting for the two possible orientations of beamblock tray 
holders, thereby permitting the radiation therapist to use a single tray with a variety of linear 
accelerators. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a simple diagram of a medical linear accelerator. 
Figure 2 illustrates a conventional beamblock tray. 

Figure 3 illustrates a dual -axis beamblock tray in accordance with the present 
invention. 

Figure 4 is a flow chart which which illustrates a process for determining whether 
the dual axis beamblock tray is oriented correctly. 

DETAILED DESCRIPTION 

The present invention relates to the field of radiation oncology and more 
specifically to a beamblock tray that can be used in multiple types of defining heads, and a 
coding system that ensures proper orientation of the tray. The following description is 



presented to enable one of ordinary skill in the art to make and use the invention and is 
provided in the context of a patent application and its requirements. Various modifications 
to the preferred embodiment and the generic principles and features described herein will 
be readily apparent to those skilled in the art. Thus, the present invention is not intended to 
be limited to the embodiment shown but is to be accorded the widest scope consistent with 
the principles and features described herein. 

Figure 3 illustrates a dual-axis beamblock tray 200 in accordance with the present 
invention. The tray 200 includes first and second coded connectors 202 and 204 and a 
flange 206 which surrounds the tray portion 208. There are two primary features that 
distinguish the tray from conventional beamblock trays. First, a flange is extended around 
the entire perimeter of the tray portion 208 so that the tray 200 can be inserted into slots 
within the head (not shown) in either of two directions as indicated by the arrows in Figure 
3. Second, in a preferred embodiment the coded connector 202 is located along the bottom 
edge of the tray 200 and the connector 204 is located along the left edge of the tray 200. 
The coded connectors 202 and 204 allow the tray to be "intelligent" enough to identify its 
orientation to the user. 

Although the connectors 202 and 204 are located in the specific positions noted, 
one of ordinary skill in the art readily recognizes that the connectors 202 and 204 could be 
in variety of positions and they would be within the spirit and scope of the present 
invention. In addition, although the preferred embodiment utilizes two connectors, one of 
ordinary skill in the art further recognizes that any number of connectors could be utilized 
and they would be within the spirit and scope of the present invention. 

Each of the connectors 202 and 204 contain a resistor code that uniquely associates 
the tray with a particular patient. The software in the console control 20 (Figure 1) can read 



these codes to ensure that the correct tray is being used for a given patient. 

Thus, these two connectors 202 and 204 allow the tray 200 to be inserted in either 
of two directions. However, a hazard could be created in that the therapist could insert the 
tray in the wrong direction for a given treatment head. To guard against this possibility, a 
5 new set of resistor codes was introduced for one of the connectors, in this case, connector 

r- 204. These codes are recognized only by systems using the more recent slot orientation. 

■-£: To describe this feature in more detail, refer now to the following discussion in conjunction 

with the accompanying figure. 
T Figure 4 is a flow chart which illustrates a process for determining whether the dual 

rlO axis beamblock tray 200 is oriented correctly. First, it is determined whether the codes are 

H recognized, via step 302. If the codes are recognized then the radiation is delivered, via step 

W : 304. If on the other hand, the codes are not recognized, a mismatch is identified, via step 

306. Thereafter, radiation is prevented from being delivered, via step 308, and the radiation 
therapist is alerted, via step 3 10. In this way, radiation can be delivered only if the tray 200 
15 is properly inserted into the defining head (Figure 1), 

Conclusion 

A system and method in accordance with the present invention utilizes a plurality of 
coded connectors that can be used to identify a patient. In addition, the connectors and 
20 mounting flange are such that permits the tray to be inserted in a plurality of directions. 

Finally, a coding system is provided that prevents radiation from being delivered if the tray 
is oriented incorrectly. Thereby, the tray is "intelligent" enough to identify its orientation to 



a user. 



A dual-axis beamblock tray in accordance with the present invention circumvents 
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these problems by accounting for the two possible orientations of beamblock tray holders, 
thereby permitting the radiation therapist to use a single tray with a variety of linear 
accelerators. 

Although the present invention has been described in accordance with the 
5 embodiments shown, one of ordinary skill in the art will readily recognize that there could 

be variations to the embodiments and those variations would be within the spirit and scope 
of the present invention. Accordingly, many modifications may be made by one of 
ordinary skill in the art without departing from the spirit and scope of the appended claims. 



